Supplementary
. The helix structure of α6 is distorted. (A) The α6 main chain (cyan) is distorted between K168 and A172. Hydrogen bonds of the α6 helix main chain are broken at the red arrowhead. N15 stabilizes the α6 position via a hydrogen bond between the N15 Nδ (side chain) and the L166 O (main chain). The R175, R176, and R179 side chains of α6 also form salt bridges with the RNA phosphate backbones. (B) Instability of the distorted α6 in the apo form of cpzA3H ΔN15 during MD simulations. Distances between the A172 N (main-chain NH) and the K168 O (main-chain C=O) and between the R176 N (main-chain NH) and the A172 O (main-chain C=O) were analyzed during the equilibrated 2.0-20.0-ns periods of the respective MDs to examine the maintenance of the bent α6 conformations for cpzA3H WT (upper) and cpzA3H ΔN15 (lower). The maximum hydrogen bond distance is highlighted at 3.5 Å with a black solid horizontal line. The distance between A172 N and K168 O is stably long in the WT compared with the length between R176 N and A172 O. In contrast, these distances are all similar in cpzA3H ΔN15. These results suggest that the WT retains the helix structure with a distorted α6 between K168 and A172, whereas ΔN15 has no distortion between K168 and A172.
Supplementary Figure S6 . Structural comparison of cpzA3H with pgtA3H and hA3H. Ribbon representations of the superimposed structures of cpzA3H-dsRNA (gray) with the pgtA3H-dsRNA (green; PDB 5W3V) or with hA3H hap II-dsRNA (cyan; PDB 6B0B) are shown. All three A3H complexes form a similar dimer structure through the dsRNA. The last base-paired purine rings of dsRNA form a π-stacking interaction with W115. The W115 residue is underpinned by the unique T-shaped "π-π networks" of W82-Y112-Y113-W115 and H114-W115 in the cpzA3H and pgtA3H structures, but not in the hA3H hap II structure. As shown enclosed with the circular dotted line, a unique kinked conformation of the single-stranded end of the RNA alongside Y23 is observed in the cpzA3H and pgtA3H structures, but not in the hA3H hap II structure.
Supplementary Methods

Sequence Analysis of Primate A3Hs
The nucleotide sequences of primate A3Hs were obtained from the GenBank databases for the accession numbers FJ376614.1 (Homo sapiens, hap II 
Docking Simulation of the cpzA3H-Vif-CBF-ß Complex
A structural model of the Vif-CBF-ß complex bound to cpzA3H was predicted using a method similar to that reported by Ooms et al. (4) for the hA3H-Vif-CBF-ß complex. Briefly, assignments were made for the A3H and Vif residues critical for their interactions, as previously identified (4, 5) .
Subsequently, the cpzA3H crystal structure was docked into the Vif-CBF-ß complex structure (PDB 4N9F) (6), using the ClusPro 2.0 program (https://cluspro.bu.edu/login.php)(7).
Molecular Dynamics (MD) Simulations
We performed 20.0-ns MD simulations for the cpzA3H WT dimer and the ΔN15 dimer in complex with (as a dimer) or without (as the apo form) dsRNA, using the Amber16 software package (http://ambermd.org/) (8) . The initial structure of cpzA3H ΔN15 was constructed by homology modeling with Modeller 9v8 (9) based on our crystal structure of the WT. The residues for cpzA3H models of dimer and monomer were surrounded by ~70,000 and ~13,000 water molecules (the TIP3P model)(10), respectively. To neutralize electric charges of cpzA3H and/or dsRNA, potassium or chloride ions were further placed around residues for the cpzA3H models. The
